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1-a.eMl 

^^>7l zjtfk ^(reverse self-aligning process)^: S-?l(twin)-0N0 ^efl 

$\ SONOS ^s.e] A3, «o v ^# £ <y <q^v ^ ^ 

i£ el^eflsKphoto lithography)^ tMH *H$-|- 7fl°lH *>^1 

0N0 -fr^f^l ^^>7l ^ £]*fl -§-33*1 °13-8: ^vd 3^3. ^l^s)^ h 0 v^ 

^]Al^-cf. ^x>7l ^ HM-§- ^t}7] tH5)^(buffer layer) ^ 0N0 -fr*!^ 

3"§- ^^Tr ^Sll o)a]( spacer )%°) S.<$&^. °M SONOS 
^ ^ ±7] AH] 5£S3(trap)3 oi^o^ *fltr*H ^4 7fl#*l 

°l(Twin) ^Efl^ 2-tilH SONOS «1$11M3 ^2-3 di*r* 9X^. 
H 5k 
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n*}?) ^ "cH-l- ol-g-* B^-ONO SON OS *\}5L?) ±z\ 42: ^ 

{Method for manufacturing S0N0S memory device with twin-ONO by reverse self-aligning 
process} 

£ l£ SONOS ^lS-el €^ -g^r^l 7fl^^^.S S^t}- ^£o) 

4. 

£ 2^ 2-WlH(bit) 43.^ ^^*>7] 7fl?|2]lS. S.A]^. 

£ 3a^ *d^3°J SONOS £*HH ^ ^3^- HM^I £*r^ 

£ 3b^r SONOS i*HH *l*Kt)°l ^1^1 4^ £*r^ 7fl£«lH 

^tr 3 ^(retention) ^-§- Ji^fe £^ 0 ltf. 

£ 4a g £ 4bfe £33<y SONOS 4i*HH ^ ^-§- £*ltV 
n2flH(graph)l-olcf. 

£ 5a ifl*l £ 5k^r ik*$$ 4l^\44 sj^b H#(twin)-0N0 3^ SONOS ^ 
£3 i*} 42: ^S r 7] fl*IH 7fl^^o.S. £.Al^ ^-^S-lrolc}. 

£ 6a ifl*l £ 6j£r -g- *|)2*H«M e-S-ONO igEflo} so NOS ^tg^ ^ 

*r 42: ^t}7] ^sfl^i 7l|sfaj £*!$ ^£#01 1}. 
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5. 7a £ 7kir £ ^l3^A]oflofl ^ b€-0N0 ^Bfl^ SONOS °flS.B] ± 

£ 8a vfl^l £ 8jfe ^4^A]o4l6fl s]^ H-g-ONO ^Efl^ SONOS ^lJS.^ 

£ 9a ^ £ 9b^ ^a] ^s.cH] oj^j- H-fi-ONO SONOS °flS.^ 4i*r 

^ Ml- ^*>7l a} ^ellol^ ( s i mu i a tion)t!- ^if SL^-i-ojcK 

,£43: A^tg] 

<u> .g. aVjE.*]) ix]- 42^d\] ^o_S., w]cfl^l^ HS.ii'g (program) # 

ai^. Af-g-tl- 2 «lJ=(2-bit) ^S-el(memory) 4i*>3. °l-g-^& ^ 54^ H-&(twin)-0N0 ^Efl 
^ SONOS nflS-el 4i^Vl- ^*]-7l ^ ^(reverse self-aligning process)!: °l-g-*H 

<12> #7] 3.°^. ci]ol^(data)^ iTl (erase) fif *1 ^(program) °1 7 r ^r^l ( 

&<=>r£ 3Hb12] 7>^tr "fiS.^ i^}7} c|-<$*!- -gr<>Hl 

Ai =l -§--8-0] f^sH 7}JL Sa^K °l^tr wl^^ ^115-^ 4i*r^ cfli^^ °fl7> §Hfl 
a] nfl2.5} 4iaH flash memory cell device) °lcf. 
<13> ^7fl^l^ 71)^- ^ "tf^sj-^ cflS^^l #2flAl *VE31 Dfl£e)3l -72:^ #* r » # 

<>Hf^- #3.^ 7flolH(f loafing gate)sf °1* ^M^tt ^Hf- 7fl°lB( control gate)^ 
^EflS. ii» 7flolB(stack gate) 
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<14> ofla.^ ±z\s] tfl-g-^s}., ^^7] TlMm o]$]o]( gate 

array) ^7} ^7}^) ^ t ofl^tfl, cfl^ o . 10 m °] 7)<£o] ± 

4-3 0.5. ^(shrink)5)i ^Htr -^Ml3}-7} 4^ 5.S(photo) 

. ^ofl ^Ht- 7l)olB7} s]<H 5ti^ ^afe ^^1^^ (scaling) o r Me}- ^ 

£ £*H1 7)«at!: 4i*r3 <H3-§-°l &7l nfl-g^it}. 

^^•^■7> ^ltgslfe ^-<?>, tV^oj]A^ MOSFET ^^*] % ^(single) 7fl<>lH ^3~3.*\ 
i^(trap) °l-§-*Hr S0N0S(2£^ M0N0S) «]^^ -t^] £H*l:a flcf. 

<ie> £ i^. ^tg qo) S0N0S oflS-e) €^ ^^*>7l 5.*]^ #^°] 

4. 

<i7> £ l^- S0N0S(S£^ M0N0S) ^ ^S-Sfl 7l4&(l0), ofl^tfl, p -si 7)$-°\] 

ii ^ E-eflo] ^(source and drain:l5)-§- ^^*>Jl, 71^(10) ^<H1 

ON0(0xide-Nit ride-Oxide) 3-€^(20)-§- ^tr ^ ^ TiMBOO)-!- *§^*H tM3 
^4. °l^tr S0N0S ^ H?H*l^iEK transistor)^ 7]}°]^. -tfsKKgate oxide) cflAiofl 
ON0 -fr#*(20)# ^>-g-s>^- ^p-s* 7WH &tf. ^Ajoi], S0N0S #*Kcharge)l- # 
of^-^ f-S^ TflolB tfl^Hl 71HB ^^M- tfl^l^: 0N0 4r##(20)^- ^-JliiL*! , 
0N0 -fr^(20)2l #5r!-^(21, 25) 2}s)"§-^(23H 

£^ *(hole)-i- ^^Al^lTfl ^4. 
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<is> v\)5LiH% 0N0 ^#^(20)^ -^Itt cfl^ 1 - 2*JjA ol*HH3., SONOS 

HTfl 3*1 ^^4. i£ ^ *l-§-^^ tr ^(scale 

dom)7\ -g-ol^Ji, t-Ji.^ TllolH ^7}^<y 4^#(processes) 

ol ^o]s.^ *\}2i SONOS ^lS-el 4£ ^lMJi 

<i9> *r \i ^H£(Seifun) *r * AMD ^- f-<HH*r Jt^^S^ 

til^^ ^lS-Bl ^*r# ^*>7l SONOS M<a} nflae]* ^fl^sH Tllo] 

S7> o]-g-5}3 wlcfl^^ (asymmetric) = SZL*g 2-«lH nflS. 

<2o> £ 2^ ^efl 01-^^5.0) ^«y-(v DS ) o]7V<Hl ^3<y 2 tilH °)ls.sl ^-*M- A 4 

<2i> £ 21- #2*}^, 2 wlB oflsel ^ TflolB t^Efls] s-HflA] cflHlsl- 

^ <33 # 2tifl5l ^JE-t ^«Hr ^4. o]el^ 2-HlH ^ll£Bl 

TlMHCE 12] 30)5+ ojs.o] i± ri ee]]o1 3^(15) ^ ^ 3 
^°11 ^ Sl7HH(^, ^ ^ ^(CHEI Channel Hot Electron 

Injection) »<M -°-5L) 7lMH(30)£l ^ 7># ^f&l *f#£l ^-§-#(23) 

<H1 ^^^JK^o^C forward)^ ^<Q), , *>cfl^ ^ cgflo] ^ 

(15)4 Tllo] e (3o)oil *l7 r *H ^ ^( reverse ) 0.5. ^ 



<22> -S-AHl, iflfc, JE.E11*} ^(15H Jl^i^-i- °J71-*1-J1 7flo]B(30)2f 7^(10) ^ 

3(bulk)fe 7flolH(30)sq- j=efl<?] ^(15)3 ^ 
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(overlap regionHH $(hole)4) 4 >i^(BtBT:Band-to-Band Tunnel ing) €4» 

4-8-*H, UsH§-#(23)vfl4 HSZL^^ ^fil 34* ^sL*j ^4 7M^4^ 

<23> ^]o> Ultfl^l^o] ^ i§ ] aJ-^HH ^-5.4 -t^ 7flo)B(.£ 13 30) ^o]7l- <$ 

rfl3 ±3. £ nJNfe- HSn^^r zfz}-°} isj«.( t rap)3 Ti&UV f^-g-44 2-4 B 
^4(2-bit operation) -f-°ll ^ ^-^7> 1M)44 &°-4, *MH(30) zJ47 r ^l^^o.S. 
#4w(i« 0.10/mi o}^s. #4#H 44^ 2-ti]H ^o] Tjl^ 4r4 € ^ 5U*4^r 
3£- 0 14. sflM^r^, 4-g-3 o_S. CHEI HHW 3*11 0N0 -fr#^(20Hl 3 
H3J$ ^Vi£l- ^*}7fl £«r 4*H1 44 ^ ^Vi£^ #7^1-711 £4. 

<24> £ 3a^ #^3^ S0N0S ^HH B.S.o.^ ^ ^l-^°fl ^€ #S r 4 

J±<^^ £^44. £ 3b^r 3 S3 Si S0N0S 4i^Hl A 1 4*Ht)4 ^l^-oll crfs]- ^ 
#44 ^-^flojj o]^. EJ (retention) -£4^ ££44. 

<25> £ 3a# f2f^, S0N0S dfc*HM CHE IS. ^ 

(simulation fitting)^- 4-§-44 ^%^) #43 -g-X^r 51 3a<Hl 

4*}$. 44 £4 ^°]^. Eel] 4=) €( fresh cell)4 ^(programed cellH 

tfl$ #4 -g-i7> Alf-eflo]^ s^oq ^o^cf. £ 3b# ^S^, Al#ol 

o\] 42} zl ^<%Q #S}3 4l> 4^-8 ^4 H4^4. $2. #^143 # 

4"i:(decay rate of distribution center) N(t)£- £. 3b<i tN .£4€ ^o] 

*r 514. 5L 3b# tisl'S , t<>i]4 t'-^-S 4#4 4^1 44 
(distribution graph)3 ^°l7 r #44 ^ A Jlir ° a v <r &4. 
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<26> o]e1t> *l*r £-3L£°fl tfldflA^ £-*M-(Eli Lusky, Yosi Shiacham-Diamand, 
Ilan Bloom, and Boaz Etan, "Characterization of channel hot electron injection by 
the subthreshold slope of NR0M Device", IEEE Electron Device Lett., vol.22, No. 11, 
Nov. 2001. )(E1 i Lusky, Yosi Shiacham-Diamand, llan Bloom, and Boaz Etan, "Electron 
retention model for localized charge in Oxide-Nitride-Oxide(ONO) dielectric", IEEE 
Electron Device Lett., vol.23, No. 9, Sept. 2002. )<HH 3.3.$. «> 9X^. 
<27> Str, S0N0S A] #7\3\ AVi7> ^Tfl^, HSZL^4 4i7i# «V4 

.^>7fl ^ nfl =S.H^^1 2^tr *fl\i (channel) ^ f^cf ^Aj-# 4i7l^} * 

*im <3«W ^^Ml ^tj-. o]eltr €*}#<H1 ^*1W £7r3 

vfl ^-(endurance) M-"h^l>fl £^r. 3$ a] 4i7l^^ £tr M ^ 

<28> £ 4a ^ £. 4bfe #^3^ S0N0S i^i^ ^ ^^71 ^«flA] sa]^ 

zi2fl2E(graph)l-olcf. 

<29> £ 4a^ €^3^ S0N0S 4^ 71^- ^afir i^l- TflolH^l 11V, i=efl 

^1^1 6V1- 100 us -§-<>> $17>«H H^-H^sJ-jl, 7flolH<Hl 0V, ^efl^^l 10V, 
10V, 0V1- *17>*M 100 uts ^9} o]7HH ^.o^, Ai7l 

(write)Sr 7}(erase)S ti J^BS-§- ^ ^H4. £(on) ^Efl^ ofl 
7> ¥-5. 41S) ^Ajoli ^o] iLH(off) nfl7> 45^ ^olcf. 

<30> J£ 4b^ 4:7} ^^i-i- TflolEofl 0V, 10V, ±^o\) 4V, H3.<% 0V1- °]7]-* r 

^ 2:*J BtBT<Hl *<>1 « f^sL ^<as)^. Jl^t-I: 

i^Sf HEfl^l ^(electric field)£ ifl^ ^0)4. ^ 
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°) -gr(on) ^7} *t-3L 4321 Qo] 5.= (off) ^Bfl92 Bfl7> 51 47^ ^ 

<31> Ole^ ^ ^3)-t€r H^^Al ^ Efl<^(tail) ^S£7> V| <g <£| 

^1^-71 A}ofl 0N0 -fh^ tfl<Hl ^7>u} ^s] ^-5.^. S0N0S ^lS-B] 

O^lfe tfo} TllolH ^ol7V i^ii -§-A]ofl 2-H1H ^ "fr # 

^>7H1^ *Ml7> ^fl^Ml £4. 
[^Ol ol^.J77} 71 #3 4^11 

<32> ^. ^-^ol o1=lzL7} ^ 7)^3 4^1^, lOOnm ^lsf CHEI W <H* °|-g-*!: 

2-alH S0N0S °flS.sl di7HH 5.3.^ ^ 4i7l ^« nfl, 0N0 -fr^^H^l 

^}£t 2li^ 0.5. S^tf Sl^r S0N0S ^lael ±x\ 4^ « 0 V ^# ^I^tt HI 

<33> >^7l2l 7l^^ 4^11-1: ^^>7l £ ^ ^^r, S0N0S *fl5.el ^7>fil 

TflolH 0N0 -°r^°l 33.*] cfl^^o] f^S. 0.3. ^-Hl^ i^(SONOS) 

^lael i7f ^2 « 0 v»l-g- afl^^-. 

<34> # 7 )*V S0N0S ^flS-21 i4 ^1^ «<H1€: 7l# #ofl 3 

^l"^(0N0)2l -Rr^f^g: ^*Hr ^Tfl^h #7] -Pr^f- tf°H #7] -pr*}^ 
2L^ 2c**|-fc H^l* 7}7^ »l3il(buffer)#^- *§^Rr ^^l^, #7l 
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*l2] iq&ejoQ >fll^£^ #71 *fll#£^ ^=H°1^11- #4 

4iaa -fr^M -¥-£-1- tf^^Us. *l7i*H #7l *;d#-§- ^ Jf-g-iL 

2. #71 -fr^f^ £-eH 9\n^ hu%S\$r #7] 7}# #°fl ^ 

^*Rr #71 TflolH -R-*d# #41 #71 ^£ 

*fl-f*r ^12^£# #-§- %#*Hr #314, #71 *1^3c^ ^H^f- 4^31 # 

71 ^5l## ^^Hr ^1, % #7] -fr^M ^-71 til 31 #21 aflTH ^«fl^i ^#3^ 
#71 ^1^S.# >i*MX|* ^z]- d}a 3S ^Bfl^O.^. ^7lsH -T- 4^5- * 

2l€ #71 -8-3^* ^i^Rr ^ 5ft^. 

#71 S0N0S Hi 2. 3 4l7> 7fl2: #^-£r 7lt ^ #3-§-#-^2l^- ^ 

S*M~Sa|€- #3~§-#(0N0)3 -B-^^ ^#*Rr #71 -B-^f- #°fl »ll^£.^ 

#1- <8^«Hr #314, #7l ^i^£# # #<hi #7i ^i^£# o d-¥-i- t# 

^ B^^ll" 7V*l^r ^#*Rr #314, ^-71 B3!*14 vfl^^o)! 7\)l£<£ ^1 

°W* ^I2f, # 7 ] "^<>H» #3" 4^3S #71 ^1^£# #21 

^ ^-"M ^-71 -&-## ^3 O.S. *fl7i*H #7l -fr^ 

#1- ¥ ^ZrSLsL fc^fe #7)14, #71 -°r€#4 St^W 4*H ^#3^ #7l 7^ 
#°U TflolH -fr^M" «^*Hr #314, #71 7HHB #°fl #71 B3!*121 

^# ij-ffe *H2#5L# ## «<S«Hr #314, #7] ^BflolAil. ^Zf n> 

#7l ^Sl^ *H7j*Rr #31, £ #7l afll^jH^ #21 ^"71 ttl3ll#2l aflTH <*] 
*IM Jf£ ^ ^21 Aj-71 4H5l# ^-§- #71 ^11^ isW^» ^zl- u}+ 

3LSL ^3-°^ o.S aflTlSH = -Y-^S. #7l -°r^# £ #7l afll^LE 

^ #-§• 2fl^*Rr #31# <r 
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<36> OH, #7) ^ 7l)Sj #7l *Hl#£.# 

o] z}-z}- S-^o] TflolHl-S. ^-gr^Mr 3^ ^-g-^S^ #7l 7l}o}H -f^f^°r #7l *fll 
^ffilol^lsq- #7l *Hl3H# # ^^l^ *Hl^<3 #-2-S 

<3#£l5L^ ^ #4. 

<37> #71 TflolB -fi-## -^-^-i- ^#*Hr #31 °1M #71 ^12: #7l 

2^5^ % #-§" ii^r 7fl^§ ^#*H=r #7111- O] ^ ^Cf. 

<38> 5£±r, #71 S0N0S dh*> ^2: 7]* #°11 ^el€- <i^-l-#-^Bl^ Hsl-i-f- 

^e}€- #2^-#(0N0)sl ^#*Kr #«, #71 -R-*i# #o)l #71 -R-#f^ £ 

^ <|^# B€*l«- 7>xl^- wl 5] (buffer )#-§• *i#*Kr #3)2}-, #7l 

vfl^taofl ;*Hi;i<3 :t*0°H# *g#*Hr #74lsl-, #71 i*H*1* ^4 n >^a 

5- #71 -?-£-§- O.S ^lTl^H #71 -°-^-§: ¥ ^^.S. S^Hr #711 

*K #71 ^3 SLS. *fl7l*Kr #711$]-, #71 *fll^«3 i^M^S] ^ 

71 oil ^*)W ^#3^r #71 -Pr^i^S] #4f ^Bl€" #SH"# -^-^ *fl7i*M 

#71 ^Sl^ ^2^-#^ oj« t#*Hr #3121-, ^-71 ^^f2] £-SH SlSfl^i 
#71 7l^T #°fl #71 ^€\^r ^2l-l-# #^-5. <g#Sl^ 3l°l B ^*Hr #31 

2}-, #7l TflolB -°r^ #°fl #71 B3!*l2l °c^^ AH21 ^-§; ^-f^r ^ 
#*Kr #7flfil-, #71 &5L^ ^ #71 B^f^g" ^lTl^ #31, ^ #7l 

#3 #7l ^#21 *il7H in#Sl^ ^£~§r #7l 3^ ^0. ^ efl 3 O. 

s. ^lTi^H = -¥-^5. £em #71 sflBl^^ #311- J£3-*M 
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<39> olnfl, ^-71 z\)l*i<& ^*\}°}*\±= $$%-£L3,*\ ^-7} cf€- M 

Ifiefl^liB MS. t Si** . 

<4o> se^, ^-71 S0N0S °o v ^^ 7l# ^) *H ^lial^^ ^*}£r ^ 

^71 ^l^f-i #7] 7fll^sl^4 -a^all- 7>*lJL #7] ^lltt^^ 3L*a 

(0N0)^ -fi-€#-§- ^^sfe ^71 H 31*1 3 ^-71 ^Hl ^l^H 

^ :£5l|°H# t§^*Kr ^7j)<4, ^"71 ^1^£^ ^S)lol^l- o}i31 ^7] 

^■7] aU^S]^ ^-i- ^flTl^H # 7 | 7l# tf-g- ^71 ic#£) 

7l# #°fl Tfloje ^&%~ir ^*Hr ^r^lsq-, #7l 711 o]H #7l B^uj 

*1* #7] *)tf^-$r J^SHr #3), ^ ^"71 ^71 tt^#S} a|| 

7i*H ^ 4£<1S. ^3-71 *fl^*Kr ^1# i^*H T 1 ^* *r 

<41> <^7l^ ( #7RV S0N0S ^> ^"i-^r #7l BflEl^€ -fr^#°ti ^ *11 ^ 

#3^ #71 7l%ofl °l£r ^^^-5. ^*Rr #7M, #7l 3flE^^ -fr*^ 

5? ^7] afll^S.^ i5flolA^ ^ofi ^2^ ^*>r: #31. ^ ^71 ^12^ 

^ ^2fl<>H-fr #7l 71^1 ^12^-a]-^ ol-g- ^03 0.3. ^Tfll- ci 5. 

^ Xl^. S£^-, ^SlA].olc^(silicidation) ^0.5. ^7] ^ll^H^ i^<>H ^ 
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<42> o]nfl f ^-71 TflolH I^S* Sfe ^ 7}tf #^ofl ^Sfl^ $>gJg ^ 

<43> £th ^71 2)12^ ^oH^- ^ 7)<# ^ ^ 1 £)*IM ^Sj^ 

<44> 2^, *fl2#.E^ ^«Hr ^-Til^ ^"71 ^12^£^ -8-7] TflolB 

#7] B 31*13 <£*^ A>o)5l ^1; nfl-f£^ f^*r #31 , g #7) ^2^5.^ # 
* °fl*l *| BE-c" SJ-AJ- 71^1^ ^-71 ^SLS. ^"71 TflolB o.^f, 

<45> # 7 ] afll^S.^ i<0<>H, ^"71 ^fll^IE^ % ^71 >fl2^JE.^ £.31^ ^ 

<46> q^ofl m-s^ o.lOjum °1«>^ Dfl2.aJ 711 o]e ^H^MS. <?H€ 2-^lB ^j-§- 

££r S0N0S $3)3 nfls.^ i^>S ^ SZcf. 

<4?> o]*> f ^Jf s^-g- ^3 g*H« #41*1 ii^W. ^3*4, * 

t^Sl ^AlojH--^ 7M Cf€- ^HflS ^ $12-^, £ ^fi} «^ 7 } ofEfl^Ai 

^A)a|ti o]*fl #3)SW*lfe t^^O^fe o>£4. £ ^3 -3*1 

^It-g- ^jfl^H *1*^ 7># 7H711 S.t\- &#Z}7\\ ^-5}7) 

*1H ^sH^lxr ?M4. uj-eH. s^o^ci jitj. tg^v 

7j-2:*>7) $J*IH «£)<H^1 £^ tfoj^ «Jr S £ A )-g 
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-2.41-I- SH^-tJ-. 5E^b, o]t£ %.o] ^ "#»<Hl 9l^3L 7]^S\ 

t= 34-<Hl, ^71 ^ ^ ^-7] cf^. # aJ-H^l 71^1 33 3*r*H ^« *r 
Sii, PE^r, n 4°H1 ^13^ ^°1 7fl7fl£l<H^ ^ o^. 
<48> -g- ^-^2] ^Hlt^H^, lOOnmSl *]*} -g-ofl^ CHEI y <H^- °l-8-^r 2-«lB S0N0S 
°HJ2.sl -i^HH, =5.3^ ^ ±7] *H e^^^-S. <r 5Utt * ^2} a>5L 

1- 21 i^^^ 2:^ ^ SU^, 7fl°lH 0N0 o. -g-e^ol ^rjo.S. ^ 

«r# *Wtr4. °H1 451- , ^21 0N0 *r°Hl ^lolH 

<49> Sth, ^OIB ^0171- Tll^SflA-] #<H#ofl 4^ Ajz]-^)^ 7fl°lH2V 0N0 

^ ^(alignment error)!- ^^f>}7) 3*IM, frTlH 44-=- ^ 54 tt £ 

£ ^^21 3^ cfltr ^^>7l fl«jH. at!", TflolH *r<cHl ^€ £3 

€ 0NCH§-i-o] tfl^j^o] 7^£S ^-§-s>7l ^^flA-l, ^2)H*1 (spacer )!- 

oj-g-tr ^*>7] ^ ^(reverse self-aligning process)* ^£2] ^ 

xHlcfl 2-tilB so NO s pflsel i^># ^2] ^Alofls-^1 ^]A]^cf. 

tr4. ^ td*A*r tIMb ^S^H #313^! a7 )^ °-*l*>sj 71^21 1 7fl2l £^ 
0N0 -fr## ^2}- ^-e) 0N0 4r^°l ^JS. ^^sl^ ^<Hl tj]«jH ^^4. 

^ 37fl2l TflolB Tfloie S0N0S<H1^21 23 
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°1 37^ 0N0 ^-^#1- 711 o] HI- 4 0N0 -fr3l#3 -g-eH eRV 

0N0 -fi-^S #3 ^21^ ti-M* f>?> TllolHs. ^Sjfe 3 7fl^ Tfloles-g. 

^(triple) TflolB ?£7} ^SU, 37fl£>] 7lMB«-°fl zj-zj- #ol$ ^tf-g. ^rt" <^ 

<5i> ^I^aHI : cjo] Tflolg. ^^q] S0N0S 

<52> 5. 5a ^fl*l 2. 5k^- *IU^ *HH fil^V B-S-0N0 Ms] S0N0S ^ 

<53> £ 5a# #2:*>^, S0N0S ^1-2-3 ^lS*}^- ^(starting materiaDB 

p-^ 7l#-fr ofl* S. 5a°fl uV4 ^-o] SOI (Silicon( 120)- On - 

Insulator(llO)) o|nj|, SOI 71*^ ^e)^(120)-8- p 7>^ 

p-^ 7]^i *Mi-tr4. ^.^°fli al. o)e^ SOI 7l^ $H <^a}.^ 

(active region)^- ii^Hr ^(field region)^- ±A -g-e) 43* -f-«fl>H W 

«■ ^ Sicf. i7} £e] 43 £ i^V £31- <^ 7M ofl^cfl, <g£ 

B^*l (shallow trench isolation), *>?1 B31*l 4i7> 

(self-aligned shallow trench isolation), 3.3.ML0CQS) ^ *t 5i^f. 

<54> £ 5b» 3ra*H3. ^e)^#(120)^ Si *m ^(channel region) 0N0 -R-^l 
#(0xide-Sil icon-Oxide dielectric:500)^r 0N0 -R-##(500)£ Hk&\ 
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3 <r 5fl°.°l, ^I^AS. ^H}s AV^-l-#(500a) , ^el-E- 

(500b), ^5l-##(500c)ol ^€4. *r#sl ^#*(500a, 500c) 

4^ ^ *W 71-* f^(CVDH .51$ ^ 5flo.nl, H 

l^s^ ^ #A V ^ a^S-S- tMS€ ^ sm. Stb, ^ 

3-8 * <?t^H ^ stl^-. 1*13*r <M 700 - lioo 

r 33c4H ^ 5fl4. 

<55> 0N0 -fr^ *°fl ^^(buffer layer :600)-§- #^1 ^$4. 1£ ^ 

<*14 ^# *r-8-*H tH^#(600)o] 0N0 -fi-##(500)sl ^Til zJoJ aj-^o. 

3. ii#*Hir H^K trench: 601)1 7^£S »1sj^(600)-§- ^B\^^. ^zj- ^ 
&.°\] 4^ -§- H <H ^4 £r ^\A±s. ^€ ^ 5fl£k 

<56> ^51^(600)^8: S0N0S 0N0 -fr^f-Sl 7>^-c-fl Y^-ol §ej^ 0.3. ^SjTfl £ 

(600)£r o]E^t!: SW*«LS °-3. 4-§-4?l 0N0 -fr^CSOOW tfl*j|' 

^ ^£tr 44 ^ejol* 444 #^.2.3. *114€ <r 5flb ^3 l-^S *§>S4*r ^o] 

<57> £ 5c# ^s}^, B$]*l(601)4 ^fl^H afll&E'S (700)1 ^$4. 

afll^JE^ iafl o H(700)b #51^ 4*3 ^13. 4-§-, °l a cH] 44 

£ 3^1 t^*H 3^34. Al&5.$ ^M4(700)l ^^Hr M 

-8- 3*I3 < ?] S0N0S 4i*HH 7fl°lH5L °l-g-« ^ ^ ofl^tfl, cf 

£Eb ^2l^°d 5fl4. 4 ei $ 433 Sb «1 
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^ ^sl^oi) £^^r *f fl«fl*l °1£ ^-§- ^7}B ^Al§>7li4 £fe a] 
ofl £^ (doping)* 41*1$ "r- 
<58> S. 5d» ^srE. ^ll^i£^ ^511^1^ (700)# ^ oV^HCetch mask)B a>-8-*><^ 
0N0 -fr*l^(500)aj ^ll^JE^ i*floH(700W 2l«fl^i 
^lTl^Cf. o)z^ ^ 4^^. Al^£)ol ^715]^ ^-S-fil #^-§- 3^*1 ^iHt 4 s 
ol« 0 V^ ^5}^ ?M ti^^tf. <>H, Al^Sl^ ^Sl #^o_ B 31*1(601) 

fil ^ j^i^s.^ i^W-H (700)3 -a^«fl ^4. °13tr ^ 4341 

-H SOI 71^21 ^el^#(120)ol ia#s}7fl ^cf. oIe^ 4^^r ^3-°^ 0N0 
(500)21 ^^§r *l|7l*M ¥ ^^.s. -S^Kr 4^o{| 

<59> £ 5el- #2^, ^5l^#(120)# Stt TllolB -^^#(800)* *H« # 

<H, °lel^ 711 ol H *£#(800)£: 1^ IHW sltr ^sl€- Mi f-°-5. ^ 
OT". °lsl^: TllolB -°r^^(800)€: afll&E'S i5fl«>H(700) ^ = 3.2)-^ (prof i le)* 
*r2f *8-S3«H *Hl*l£<g ^5)1 ol^(700) A>olofl -¥-3(801)1- ^^*>JE^- 

Cf. ^^^o.^., ole^V 7flo|B -Pr^#(800)€- £ 0N0 -°r^#« ^H°H 

£°jsl^ TllolB #3^.03. ol-g-^ ^ 5U^. ^ ^13 ^^ofl ^«flA-l S0N0S db:*H 
*\ M€ 4 1 ^ ^#(short channel effect)-!: 4= 

<eo> £ 5f# &2z*}*& , TflolB -°-^#(800) tfofl -¥-3(801), ^, *lll*iS.^ ^ 

^lolAl (700)1- Afoll- nfl-f^. ^2^H^ ^-i- <AA% >fl2^J£^ 
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4^ SEfe -iB^ofl M*M ^ 7>s ^ 

Al^q- 5E^ ^ *H £^(doping)l- ^ ^o|, afll^S.^ i 

2H°H (700)3} ^ ^<>1 *i4 B 31*] (601) vflS. ^3£)7fl ^2^5.^ #(900) 

-I- *Ketch back) 3:4. °1 U <H3 ^4-2.3. $14. 5£^r, 

sj-^h 71313 <3 4 (CMP: Chemical Mechanical Polishing)^. &4. 

-E 5g# , *fl2*i.E^ %(900)ofl 4*1H Tfloll -^-^#(800) ^4 

0.5. *fl7i*H o} ^i^;^ >:3l]oH(700)£l ^ »1^#(£ 5fS} 

600)21 ^#^4. *Dl£^ ^JlS ^r*S€ ^ &4. 

ol^M, *fll#H^ ^3)1^1^ (700) <H1 ^^#(600)^- ^3-^ ^zj- *\}t] 

*M 0N0 -^^#(500)^ ^ ii#*Vcf. olnfl, ^nlloH(700) 

^ 2fl2#5L^ #(900)4 #£3- ^ ^d^all- »1^#(600)^ ^o] 

w>^^cf. ^11- s.o^ ( ole^^V ^4 4*3-8: *fll#^ ^4^r 4€- *fl2^*] 
^r*m ^ &4. °H1 44, +n°}M(700)°\} 0N0 -°r##(500) ^-£--°r 

i 5h# #^3>^, *fll#.£^ ^3)]olA^(700) * ^12^£^ #(900)^: 4^ai 
^ *fll#:E^ ^1(700)^1 0N0 -8-##(500) ^^^0.5. ^zj- 

*H °H 4a)-, S0N0S B€ ^4 0N0 -^-^i#(500)o| ^£1^4. 

oleltb B€ ^Efl2l 0N0 -8-##(500)£ 4^, ^, ^l^£^ ^*1H 

^(700) ^ ^#(600) ol-g-^ ^^>7l ^ 4^1 4*1H ^3:^0]] cfl^^o] ^ 

5£ ^£4. H€ ^314 ^ 0N0 -fr3l#(500) 4°H1^ TflolB o.^( 8 oo)ol 
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A] $2.3., ^33-2.3. 0N0 -fi-*i#(500)£r OL 7}&$) <$qo) £3 

<63> £ 5i-& ^2:*V^, B-g 0N0 -fh€#(500)4 BflE^oll S)*lH SOI 71*^ 

^3^U20H *fllSKV#(l2l),§- oi^- ^<$^r ^M-. *fliSH># 

(121)^r ^^§-(120 H p ^ 7^°^ "fl £^(doping)€ ^ $JU, 

#(120H n ^ 7)#<£ n -ir^S ^ 5£4. 

<64> £ 5jl- ^-2:5-V^, ^fl2^<a ^*fl °H (750)1- ^1]1^£.^ (700)4 ic 

^•#^r °1 U <H3 ^zHKr 43* #*1H ^34. °l^t!: *fl2*i<3 ^o]x\ 

mom °l£r °1 -§-*H kfS ^S)^(120)^l ^12^#( 125)1- °l£r 

*fll ^ ^112^-^(121, 125)£- S0N0S ^S.tM i£4 

<65> £ 5kt- $1&S.<% ^2)]ol^1(700) ^ $}2#^ #(900)# #7] 3.05. 

"S^Kr 1*3 3 *H 2=1^(910) ?J *fll ^ ^2^-^(121, 125H #713-^5. ^^tt 
^12-Me)4ol = #(920)# ^11 ^ ^^el^H^OlO, 920)£- *Hl#.E. 

J$ ^3)1 o] ^ (700) ^ ^l]2^£^ ^(900)o] B>^-a)s:>7fl ^el^AS ^4 

^-f ^H^H-^2j- ^(silicidation process)^- *«JM ^^x}. 

<66> o}3f2] ^o. o^tiV^ol av^^l ^ ^ ^§ 41- ^ ojcf. 

<67> c]^x]si\ £ 5a vfl^] £ 5kl- #S€rH -S^th w )-4 4*lH ( £ 5k 

^ 44 7>^e11 Jf&o] <£3H cfl^o] JL£ 0N0 
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(500) ^ $14. °H 44, 0N0 -fi-3i#(500) 4°114 HS-Zi^ ^ a] 

°fl ^ $l£r #4 ^ *4 2^ ^ $14. 3E$, ¥ 

711 si 0N0 -R-3#(500) 4°H ^£ 7flo]H ^#^(800) *)]2*1.£^ ^(900 H 

tfl*lM TflolB #44-°-3. 4-§-^ ^ $l£r ofl, ole^l TflolB -^#(800)2] 0N0 
-fr*d#(500)£l ^*H4^r n^^-S. 2« ^ $14. °H 44, ^I°1S -fr#fK800), 
^, TfloiB ^443 ^fil 3^3- s^oi 7}-^4Jl <>H 44 ^£ « Jl4 
^ M *r $14. 

<68> ci^-o] ( £ 5a ifl 4 i 5kl- #244 *112 ^-8- 444 3 th 4*J°ll 4 

4 3M4. 44*1, ^gs] $?fl# ^444 #3l;lH) tfl^oi b# 0 no 

-H-#^(500) ^2-1 £43-2.3. ^ $14. 444, X£ ^84 44t *I44 43- 

* ^4«- 4* $14. 

<69> aiM^lfj] ; 7ii oiH ?24 HA sonos 

<70> 42^4*1144^- ^ll^HHH4^r ^ ^ TllolB ^27} ^^4. 42^44 

44 ^U^^l^Hl^^- -^-^^ -¥-4s 44€ 

*r $14. 

<7i> £ 6a 44 6j^- ^-^21 ^2^4^°11 43: H^-0N0 M4 SONOS 4M 4i 
4 alls a o>^# ^^471 444 7fl^o.s. iAit!- ^£*44. 

<72> £ 6al- #2 4^ , SONOS 45-3 i4# ^li^ ^(starting material )5. 
E 5a# #244 44 4^7WS SOI (Silicon( 120)- On - Insulator (110)) 7l 
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#-8- "S^Ml, S- 5b# 'S'S* 44 d^HS, ^^^#(120)^ Si 

*m <$q -a^n ^hbis. 4** ono i-##(5oo)i- ^^4. 

<73> ONO 1-3^(500) #(550)1- ^^W. o]^]^ afll^S.^ #(550)£r 

4°^ ^ MS. ^€ <r 5^^, ^1* *<H, £^ 433 S#*H 
• ^ &4. *fll3i^ #(550) £ 5b« -M^t!- 44 £°1 ^*1# 

(600)1- ^^^4. SS. ^ ^3" *>-8-*M »H 4^(600 W *fll3l 

£^ #(550)2} ^ ^^1- ^Tfl ^o) wj-^o.^. :n#*Rr B 31*1(601)1- 7>^i^- 
#(600)1: mW^. 

<74> £ 6b# %^^>^ , H 3! *1 (601)^1 ^fl^W ^Ul^ ^H^l (710)1- *|^4. 
afll^oj >i5|)olAl(710)fe »1 4 #(600)1: °l-¥-*r 1-^4 ^-g-^- ^4 gqu]*- ^ 
«fr ^ SUi^ tH 3)^(600)4^ 4# MS. 3M 4^3] *F4- ^ 

*l|oH(710)*r 1<3 ^ *M|3. 41-, °l a oM3 <*!41- 

*H 3<S€4. 

<75> H 6cl- ^4<3, ^] °H (710)1- 4^as 4-§-*V°i ONO 

1-*1#(500)2| ^11^91 i2fl°H(710)«ll 2]*jH ir-fr^ ^1- <^4*H *ll7R>4. °1S1 
414 4^ ^14£H *fl7l£l^ tf-^-i- *d D J*l *)H^- <r °1«<M3 ^4^- 

S. 3°1 H >b^15}i4. o]nfl, a]^£]^ ^-^2] S 31*1(601)2} ^ £ 

afll^ ^^olA^ (710)2} ^-S-ofl 2l^>7fl €4. °l£ltl- 44 4^) 4*IH SOI 71^21 

^iM^#(120)°l ±%£\7\) ^4. 
<76> £ 6dl- ^^#(120)1- TflolH o.^^( 8 oo)^- s. 5e* . 

44 4*>7>*l3. i^.^ ^(801)1- 7>7,]s.s. ^^.4. 

57-23 



1020030020444 #^ 2003/5/21 

<77> s. 6e# t11o]b -fr^#(800) #°fl ^(801), ^r. ajl^ 

°H (710)1- *M« °fl-f^ *H2&£^ #(900)-|: 5. 5f* ^ D >^7> 

*|3. °H, *92€H-S ^(900)* ^SJ-tb -SH*H ^ £<>) 

1- H 31*1 (601)3. #33*1 ^|2^3E^ #(900)21 <£2*_°3 7|] 0 lH -H-3i#(800)°l 

<7S> £ 6f# ^SS}^, 7)MB -^-^#(800)4 ^|2^£^ #(900)2} 

^ 5^-§- 3^ ^(capping) ^£#(950)^- ^ ^^#(950)^8- 3)2 

#5.$ #(900)°1 *}%z\fW[ t*£3 o]^-^^^- n fl > ^2^5.^ # 

(900)2] ^ i^s] <y>8 £ 0]m . a_v^.a1^ ^-*fl2] 7fl^§ *i<3#(950)°] ^^.^ 

<79> £ 6g# , *i<S#(950)2] <#4*o_3. TflolS. -B-^l^(800) 

-§- ^ej^ aflTjSH 6V-f2l ^1)1^^ ^sfl^|Ai(710)2l ^ fi^ ^ ^S|#(51 6f2] 
600)21 ^ &<3-g- °13# ^ll#^ ^^S. ^€ 4 s 

TjSH J^l^S^ #(550)21 #«§f &^-§- ^##4. ojnfl^ ^fll^ ^Ml °H 

(710) 5? « ^^#(950)^- #-§-# ^^*H ^#3 ^#(600) 

<«o> £ 6h# #2:*V^, *U£<?| (710)1- "}iaa *fll3£«3! 

isfl°H(710H 2l«flAi ^fll^H^ #(550) #^3-2.3. 2fll*H 
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#(550)# A^H^A. A^HQ Al&^Z ^(550) ^4 2lll7fl°lB(551) ^ *fl 2 

7lMB(553)2l <*^-§- *>7fl ^4. 
<»i> *fll7lMB(551) °A A2?\] °1B(553H °1^«H 0N0 -fh^i# 

(500) J?-** °H 421" , £ 5h» #S*H 44 

SONOS i^S) B# M^l 0N0 -fr##(500W ^^£4. oj^ofl , £. 5i# 
" -£*3tt 44 4^7}*13., B€ 0N0 -3-##(500)2l JflEjHH ^Wi 

SOI -Mel##(120H ^11^^(121)1: °l-8r $^1*4. 

<82> £ 6i» #^*>^, =£slM*l (750)1- ^U^^ ^01^(710)21 ±.% 

^ ^ ^ £ ^12 7llolB(551, 553)^1 ^ofl ^sVcf. ol^s}. ^fl2^^ 

(750)^ *i<S f^Ji 01 »g-^ ^14^ **1H *8^€4. 

#(120)<H1 ^12^-^(125)1- °l£r ^«g* °1M, ^2^£^ #(900) 

-iHHl t 91^ 6h2l 950 )# ^3 ^flTl^H *fl2*lB^ t- 

(900)^1 a^l- ^#$4. afl2*iJ&^ #(900)£ *fll ^ *)127)HB(551, 553) 4 

^33^ *)13?11 olBS. ^^Tfl €4. 
< 83 > £ 6j* % v ^>^, ^12^5.^ #(900 H ^7l^o.B *ll3^2l aHH# 

(960) ^ *|1 ^ ^|2SH^(121, 125H1 ^7l^o.S. ^Sl^r *H2^b1a>°1<=# (920)1: 
3^$4. °lalt!: *)13 ^ *fl24)el*W = #(960, 920)£- *ft2&E.<% #(900H wf^^Tfl 
4^ ^e)^o.B ^358* ^2l A >°l = 3}- ^(silicidation process)-§- 

<84> ol^o) o^o) ^£ o^tiV^o] ^> ^ ^ ^ ojt}. 
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<85> ol^fl^l^ £ 6a ifl*l 5. 6j» #a«H «r*r 3r^°fl 3*JH. £ 6j 

(500) ^ Sl^, olsq- f-^l, 3 7 fl^ s-^^<?l TllolBl-^ ^st- 

<86> *|13^ aHI : ^11^^ g 7ti<>lS ^-S^ Ijj S0N0S 
*fl^* ^ 544. 

<88> £ 7a vfl*l 3E 7k*r ^3 ^113^^1 oflofl m^-ONO S0N0S ^SE] ^ 

<89> £ 7a# #2:*>^ , SONOS ^5}fe ^(starting materiaDS. 

£. 5a# #2:*H -M^t!- «>^- 4#7}^1S. SOI (Silicon( 120)- On - Insulator(llO)) 7] 
"S^Ml, ^lltH^^(630) ^ ^12^3] #(600)^- *fl2tHsl#(600) 
£ £ 5b-& #asH *W 3. ^€ 0N0 -B-*l#(500)-i: sflEl^ ^-3 

5)^#o.S. i<3€4. ^ll»1^ #(630)^8- ^12^3^^(600)^ sflEl^ £^ ^71 A]ofl 
^-¥-3 ^el^(l20)ofl ^7} ^s)^ ?}-g- « 0 v^l^ t>\sm £<a^4. <>1&| 

*V *)]2tH3^(600)£- sl)^(pad)^ JE-b ^ stopper) ^ & 

cf. nfel-Ai, ^linlsl#(630)^: ^2»]2]#(600)4 ^3" 7f^ ^ ^S^- ^2^31 

#(600)3r 4-E- MS <8<S3 ^ 9X^. 
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<90> ol*oH, A}2*\^%-(mQ)^ aflBWH £ 5b» %^*l<*\ 

44 ^&7}*\3L S 31*1 (601)1- ^tt4. 
<9i> £. 7bl- 21124*1 #(600)3 h 31*1(601) 4^H ^-ft^ *r *ill4s) 

7a^ 630) ^f-g-# ^ ^4 ^S. afl>H*H *HM ^*M^#(120) 

4. ^^-#(120)4 Si *m #4 *)124 ^#(600)3 B 31*1(601) # 
ofl >*M1 DHS.E1S A>-g-^ 0N0 -R-##(500)l- 3#*H 3^*4. °H, 0N0 
#(500) £ <£sl# ^.as. ^1 ^ Sl^, ^jaj^iis. tf, aV^^ 
(500a, 500c) A AS: £ 5b« ^SV^ 44 4€-4*l^L °J^>^-^ £tt 7l 
# ^(CVDH 2RV ^-o.j=L ^ ojt} 

<92> £ 7cl- ^So^ , B 31*1 (601)3 tfl^ #3 0N0 -^#(500) ^H] afllsUc^ ^ 

5)1°]^ (700)1- £ 5c! ^S^H 44 v\&7}x)3. 

<93> S. 7d» ^51] ol^1(700)l- <*]4 a>^H(etch mask)S 4-§-*H 

0N0 -8-^^(500)^1 ^l^-S^oi i3fl°H(700H 4*H<H 4^ ^3 -2. 

5. ^o-H *il7l^4. °l^tl: q*t £ 5d# %te*H 44 4i>^ls 
o}«^ ^<84*r 3°1 av^^. olel^V Aizl- 3^ ofl 4*1H SOI 71 ^sl ^ 

Bl ^#(120)ol ^#51711 ^4. 

<94> £. 7e» ftSitW, 2r.#^ ^ej^#(120)# £^7 TflolB -fi-##(800)-i- i 5el # 

-ti»S«- 44 43-44^ jo.s.^v «.^i(8oi)i- 7^£s $^#4. °H, Tfloin 

^#(800)^8: °1^ 7d! ^-Ss>o1- A14 4^oflAl ^ S^tt *fl24 4# 

(600) <tf-°-5. ^ 0^4 
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<95> £ 7f# ^«>^, 71]o|e o.^^( 8 oo) Aj-ofl ^-S^ ^(801), ^, aflHlS.^ i 

^o]Al(700)# ^(gap)-i- ^|2^H^ #(900)* £ 5f» #^*H 

<96> £. 7gl- *11231S/S #(900H fil«BAi 7l)olB ^#(800) ^-g-* 

, £ 5gl- #2:*H ">«-7>*|S. ^^^^-5. *fll^*i ^^^S. *?1*H 

Jf2} tMIS.'Q ^<s]Ai(700)Sl M ^ »^#(i 7f2l 600)2] ^ 

^U^S^ rMI°H(700H ^]2tHsl^(600)# S. 5g# % 

(600H »}&^fin f-*)- 0N0 -^##(500)21 ^e)€- ^^-##(500b) 

4 -fH-# 2$ ^3&-§: >I12B1^^(600)21 ^7l«2f ic#£]^r 0N0 -fr 

##(500)21 ^2}-l-^(500b)2] ^^^4. JZ^lSl Ir^Kn, 

IS S0N0S &*HM 0N0 -fi-##(500)°-3 *J-g-^ 0N0 -R-*I#(500)2l ^3 

€■ #s]-^-#(500cH 2l*lH jiLJLSH 
<97> S. 7h# *U*l2c-$ i3fl°H(700) ^ ^2^5.^ #(900)* 4^31 *V 

<*1 ^1^£^ ^s)H/.i(700)ofl Sl^H 0N0 -8-*l#(500) ^, 0N0-fi-3i# 

(500)21 ^sl^- ^2j-l-#(530a)2l <gJf ^ #-fT*}£r ^1*1 si #(630) 

0.3. ^4*H °M 42}, SONOS ^V^l B-?l ^Efl2] 0N0 -fi- ##(500 H JflEl 

°14 ^ol dflE-l^^ 0N0 -R-##(500)£r ^|l^Alofl6||^i|. ^-e! 0NO-fi-##(50O)2l 
^-g- -£3^^(500c)°l ^l^H^ ^b)1 o}*] (700)21 ^-Efl# -B-*l 

^ n^NS. fcT^JL, SONOS ^H1^2l 0N0 -R-##(500)A3 ^-g-*F^ 

*HM>*H*IH3- ^3°-3 ^-^W. 
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<98> s. 7i# , S€ ON0 -3-^(500)2} BflB^^ofl ^#5}^ SOI 

^3^(120)41 £ 5i» #2:3rH -i^tb «V4 ^U^#(121)# <>1£ ^r°J 

<99> £ 7jl- , *J|2*i<3 ^1°H(750)«- Xll^H^ ^5llol^(700)^ ^2.3. 

^n o A 0N0 -fi-3l^(500)£l ^e]^ #3j-!-#(500c) 5. 5j* 

-S^fc "V^-7MS. ^^4. o]^l<H|, o]e^ ^2l<a (750)1- 

°}-i35. °l-8-«H ^S)^(120)«H1 ^12^-^(125)^: 5. 5j# t^s}^ 

<ioo> £ 7k# ^ll^£^ is||°H(700) ^ *)2&S.<% #(900)^§- #713 

<?}l*Hr ^l^ejAfolc^Oio) ^ *fll * ^12^#(121. 125)^ #7130.5. ^1^1^ 
*f|2^e|*H.E.#(920)-g- H 5k# d>^7>^1S. ^^tb^. 

<101> o^s] ^£0} ^ o_ o^aV3}o] ay^sfl ^lS *3 4f ^ &cf. 

<102> ol^)^l^ 7a i-fl^l £ 7kl- #3£3H ii^tb ^ ^ ^q-^g <H] ^«fl^, £ 7k 
<H1 X| £0] 7 bg-H} -Y-^o) °<m°l cfl^^o] H£ 0N0 -R-#^ 

(500) ^ 



<i«3> XU^aHI : g£2^aj] Sj^ ZMB ±^3] e-g S0N0S 

<104> XH^Al^oilAi^ Tfll ^ Xl3^Al^)ollAi<4^ Tg-S} ^-oj 711 o]B ^2:7> 

tb -Ms. *fl^« ^ sa4. 
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<i°5> s. 8a tfi*l £ 8j^r ^]4^^1«^H1 2)^ H-g-ONO M^l SONOS ^flS-Sl 4: 

<ioe> 51 8a» SONOS ^Vl- *fl2:*H=- ^(starting material)3- 

£ 5a# #2*H D >€-7Ms S0I(Silicon(120)- On - Insulator(llO)) 7) 

ol^ofl, £ 5b# ^S^H ^tg^j. U }sq. ^7^5. 0 N0 -tt ##(500) -|- 
^^s>^, H >^ofl B 31*1 (601)1 7}7]^ i^^^( 6 oo)l- , B 31*1(601) 

2} ifl^^ofl afll^tl i*|°H (770)-t $^#t|-. <>H, alU^ ^211^1^(770)^ £ 5c 
51 ^l^-S^ ^2llol>|(700)^ SEfe ££^^liE(photoresist) #^ 

^€ *r 0 l^tb ^Ul^ ^2ll o H(770)-b ^2^Al<m^ ^}o]X\ 

(710) £Rr ^ £^^4. 
<iot> £ 8b* ^"S^, *ll 1^<3 ^31]o1a^ (770)1- 4^H(etch mask)S. *>-g-*M 
i 5d# *M -M^tl- -8-*]-*Ml 0N0 -H-#fK 500)3 ^fll^^ ^sflol 

*K770H « ai^H 0N0 -R-*d#(500)-i- ^ ^^.S. £ 

<108> s. 8c» #2:^. ^1^ ^2f|oH(770)# 

<i09> £ 8d# t25}^ , »]sl^(600)# ^ 4^33. ^fll^ ^3\}°}*\(770)2] ^]»<^1 
s]*H a}5}-1-^(500c) #^2} -2-3. *fl7l*H ^ 

3^ ^5)-l-#(500b)^ <a^-# 
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<no> S. 8e# ^2^#(120)-§- £^ 7flo}e o.^^ (800 )^. £ 5e «- % 

44 *4*M1 3-S$4. 4l# #<H, TflolH -S-^#(800)-8- 1^ 

sl- ^4<H] 4$ A}|}t ^o. S - o M . 

<in> £ 8f« %^\^, TflolH o.^^( 80 o) ^-ofl ^#(600) #2} ^-§- nfl-fxr 

#(930)* ^*>4. #(930)£ cf^tb #5. M. ofls&tti, 4^ 

^ ^€-±3- ^« ^ &4. B$*K601) xflS. #51^ #(930)* ^ 

<H2> £ 8g!r #^4^, £.E^ #(930 HI TlMH *3l#(800) ^-** £ 

5g» #S4<^ 44 -fh447fl ^d^^AS ^flTl^H ^H^CE. 8f^| 600)4 ^ 

i^#^4. 44£ *U#4 ^4-°5. ^€ ^ &4. oi^ofl, ^ 

2] #(600)* £ 5g# #3:44 H^t!" 44 -f}-447fl ^3-°-^ *1}2^ ^4 *«7l*H 
4-f4 0N0 *##(500)4 ^ 5^* ic#^4. 
<H3> £ 8h# ^^V^, ^S.^ #(930) ^ 7iMB -^-^#(800)* -i}4 4^35. 4°} 
0N0 *3#(500) -f-g-* 444<^ *H^44. °H 44, SON0S £4 

2] B-fi $314 0N0 -B-##(500'H 3J)e^€4. °H, H€ H3I4 0N0 -R-## 

(500' )£- ^3 3Hf4Tr ^MB -^£#4 ^-^-(8003), ^*M-g- ^s|-l-#(500b) > ^ 
4#4 AVs).o-A (500a) o_^ AflSo | ^^4. 

<H4> £ 8il- H-S 0N0 -^-^#(500')^ m]*i<*} 4*fl4 ^#3^ SOI 7}#9\ 

^e)€-#(120)^l H 5i# #2:SH 44 £oj ^]1^V#(121)* ^°J* -f- 
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<H5> £ 8j* #a*r3, 42^°i ^2)144 (750)-& 7\\o)B -fr4#(800)4 ii#4 lf»H 
$^$4-. 43$ *\}2*£<£ i4°14(750)£r *i<& ^144, ^4^- :g3-§-§- ^44 

-H <WS 44*Hr 44 **II4 ^44. 43$ 42*i4 i*<>H (750)« «l-°r ^ 
°j 4^-35. 4-&44 ic#4 ^4^(120W i 5j# ^2:44 114$ 44 -B-444 

<ii6> ojofl n]-e}. ( £^ #(930) 44H7> ^44:a ^44 £44 H 

4 0N0 -8-4#(500')-§- i^fe S0N0S H4 tM§34. 4^4 °J£4 ^4£: ^444 
«h£4 ^4 4^ ^4 £41- 41 ^ 5U4. 

<117> 4*fl44 J£x$i£ £ ^a]6)1-s.oDa^ CHE 1 44^1: 4-8-tb 2-a|H S0N0S "fl-E. 

4 ^4^ 4°lH 444 0N0 -fi-^-i: 4^*M 4 (reverse spacer )# 4-§-44 1"44 

4 444°} ^ SU4. ono -S-4#4 H4 £-4^°-S.4, e44-°.s 

^4-Sr 5.3.3.^ ^ ^4 4<H1 M€ ^ 44 ^ #4 4i# 4H4-°-S. £3 

«■ ^ SI*.*), ^Ajofl ^ 7 fl4 ^44 ONO -8-4## 444 D44^r 4°1H -fi-4#4 ^ 

41- 3^4 3:^^3.4 ^ 4^ 44-1- #4 *r &4. 
<H8> £ 9a 4 £ 9b^ £»34 ^A]oUfofl o^sj. H€-0N0 $3)4 S0N0S 4-2-4 ^4 

4 3:41- 4444 444 41-4 °1 44 44 i>£f £4$ 5i41-ol4. 
<H9> £ g a ^ s. 9b^ S.^ 0.12/an 7)1 4b 4°1 44 44H4 5V, ^-444 

3V1- 444 ^(4^4 44 ^4£- S-^r 34 ^444) i//s ^H4^(stress)« 44 

4 ^, Esa^t ^4- ^, i^(trap)4 444 4X# 4f-4°14* ^44 ^ 

4$ 44## £4$ 3M4. 
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<i20> s 9a^ -g- ^*HW 4^ ONO -fr^ ^, 0N0 400A/0 

400A/ONO 400 A ^ 3 *?-&SL3. 4^*1 %^<>]5L, 51 9b^r £ 9a 

S\ 141- B]ja 3g 7 >5>7l 3*fH ^-fofl 44 ON0 -fr€# 0 l 711 o]e *KMM # 

7 JSM ^r, 0N0 400A°] ^ofM 7J40I4. 

<i2i> 51 9bfe ^ ^ ^HH 0.12w°\ *fl<i 7 A °1 °fl A 1 ^*fl #*r^ 

^-8r tfi* J£<^JL 51 9a^r #el^°J ONO 4r##^ -g-eH 

(tailed charges)^ 2«lH ^-*H1 -R-^W. Hfr, ±i7l^ *l-f7]# «V^f- 

6\) 4^ #4 ^ Al-ol^ ^ -OV o^ofl ^S^, 

°ll*l(edge) <8«?3 #*}^o) ^ <g*j5L3.^ <U<>.?}IL3. 3<ffl^ 

(retention) +$o] M^cf. <>H1 51 9a2l £-*])3t-§- £ 

<122> M. ^o] ^Alojjs.^ eg*]* tJl^-g- ol-g-^H ^ 

sfl°H( reverse spacer)!- °l-§-^-o. 3.*] , 7flo]B ^o] 3,7]^. ^a]^;*] &o_ig 

a]51 ^%}o}*] ^ ONO -fi-^-i- cfl^^tl t^S. H-H ^#.£.5. S-e] 

^t^r Sa4. °H 4^, i£ « 4 &JI ^^>7l ^ ^o.£ 

I7fls] Tlloleoi] 27fls] 0N0 7>*]£- 2*1 H S0N0S *flsl: 4= 3=^, 

TflolH ^ M 711 olB ^5ll 0 l^l- ^ ^ ^ejAfoic^ 

(silicidation)l- -^7,l*>c^ TflolB 51 Qxy cg^o^ 7>i*J-^- ^ 
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<i23> 4eH. O.lO^m °flS.el 7flo|B ^olofl^s. 2-^lB ^H3# ^ 

S0N0S ^3 «1$HIM§ ^12-51 4i^l- =?1tf& ^ 

<124> ol^, £ a^-t- ^sfl^ ^aHII- $.«}a) ^ t i^-°- l 4, <>H 

^Jl, 7]#^ Aftf xflofl^ Tg. -g.o)o] *]Al-g- 7>^1 *H ^*fl 

<125> xg-tgofl o.IOadi °1*V^ "IIS. TflolB zJoH^JE o>^£ 2-wlH 

S0N0S ^S.sl ^<ai> ^ 
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l] 

(buffer)#^§- $>8*Rr 

<#7] H^*!^ vfl^*ofl *U*Uc<$ ^ fi l^t ^*}^r 

£31; 

# ^*Hr #31; 

-8-71 *fll#-£^ ^°1 A 11- ^4 P}i 3 l #71 ^f^g: *fl7i*Kr #7fl; g 
^7] -fi-^S] #7] ^j^S) *fl7H ^#51^ -8-71 afll^S.^ ^1 

°H-& ^i31 AjBH^ o_5. aflTjSH ¥ ^^11 «-3l€ ^71 -fi-^f-ir mW*} 

^ #311- i^Kr ^J-g- *}^- iic^(SONOS) oflS 51 4i7> 

2J 

3tt 3* ^-^^.S dti^(SONOS) ofl2.5l i4 *)l2: w 0 >^. 
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31 

^•71 *fl2#.E^ °fl*l ^ 2^ s}-*}- 71313 <g*v*H ^7l *)*\%- 
€ ^-71 711 olB -H-^^ #3l» £^*Kr ^ *}*r iti 

(S0N0S) ojlS-eJ dt*> ^lS « 0 >^ . 
[^t l * 4] 

4l*M &<>H, 

#71 ^e^^ -H-^l^l 5i*(l t^sm 7i*i afliSKHfr* °1£ 0.5. 
^*Hr #31; ^ 

#71 42%<£ ^^ol^i-i- "lias #7l 7l^) *ii23KH^§: ^ ^^1- 
^ c-l if-^ 3# *Rr i^(SONOS) ^ls.el d^V W£ . 

r^n 1 ^ si 

*)14*<H sa^H, ^ v 7l ^12^<?1 isM*^ 

W 7l# #3" 2^ 1 <±sHl 3l*)H ^^xr ^el€- SE^ -^ele ^ 

2}-l-#AS^El $#3fe -Hj-^-CLS SRr i^(SONOS) ^lS.el ^ 4 Si ^ . 
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6] 

-MejAH^Csilicidation) #7l *fll*l£^ ^°}*\ ^ #7} ^}2^i£.^ 

^ 3 a} o] ^Sfe ^}m. 3 x^>^- 3^g- ^05. ^ ^^(SONOS) 

^> . 
7] 

*H6*<M1 5U°H. 

^ll^H^ iiisfloH ^ ^-71 *]]2#£.^ 5-^^ ^3*^* 3.&W $ 
3-§- -^.2.3. ii^(SONOS) °flS.e) 4i7> 
81 

7m ^Hl ^e]€- WtHH]? ^3}-l-#-^e]3- ^l-#(0N0)fi1 $ 
^*Rr #31; 

#7l *fli*iE^ ^ -S-ofl -8-71 ad^SL-g ^ s.^ U^-i- ^#*H=- H 31*1-1- 7H 
<$7] H^l^l ifl^H ^ll^«a *§^*Hr #31; 

£el*Hr #31; 
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#7l TflolH #°H #7l B^l^ ^W^l ^-§- Dfl-ffe ^12^£^ # 

#71 *fll*j51# #S1 AJ 7 ] Wljil^ ^ l7H l in#£l^ ^ * ^Sl #71 

g-^jg #71 -fH3# ^ #71 »ll^£# #-g- 3flE^<5}^ 

^-8: t^!^ *V^r ^^(SONOS) °)1-S.el *fl^ ^ . 
[3^8" 92 

#71 ^i°h ^ -s-^su sihh^ ^ 7hsi ^7i mzs.^ 3- 

Z| TflolBl-S. 4-§"*Kr 3* *l-§-^i^ #71 TflolH #71 afll^ 

>iifl|olAlSl- ^-71 afll^JE.^ ^ Aj-Ol§. ^<gAl #7l *j|l^<?i ^*lH A i s$0_£. <£# 

^$SL3. *Hr ^^(SONOS) 4] 3: "cHT 

10] 

*U8^°fl 91°]*), ^2^51^ ^ *g#*Hr ^711^ 

#71 X)2#5L^ #-|- #71 TflolH -B-^ #°fl #71 H^l^lSl aH o] ^.g. 
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(S0N0S) iflSLaJ 4i7> ^ . 
[^t** 11] 

*)18« &<H>H, A oM 71MH J^-g- #3] 

^71 ^ ii^r « *i *8^*fe #3l« 3 i^if- >ij-gr * 

3 £.3. i^^(SONOS) nflSLfiJ ^2: «<HL 

12] 

#7l BflE^^ -B-^#<H1 2l«fl ^#S1tt -8-71 7}#°\) ^ll^-A>## o)^ ^og oj* 

£31; 

£31; u d 

£311- c| i^>^ ^^-S. ^fe ii^i(SONOS) ^1^ ±7} aflS 

I^T 1 * 13] 

AJe)A>oi = ^ 4^ o.s. ^7l $}2Q*}%- ^ofl ^3-5.5. ^l2^e)A>oiH#^- $-8*} 
^ ^71 ^l2^J£Aj ^ ^oj) ^*Rr #311- d Ifs}fe 3^ ^ 

±2. i\±r iic^(SONOS) °flS.*M :£7> a o V ^ . 
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14] 

#7] %■ ^ #7l *)l23lS.# ^el^#-|- ^#3^ 

3* f^iS iiii(SONOS) oflS.^ ±z} 4^ 
15] 

^*Rr #31; 

#7l -a-^f^ #°ll #71 -B-^^s] S£ <a^-lr ii#*Hr 
(buffer)#lr ^#*l~cr #31; 

#71 B^l^l tfl^H *Hl€«?! iBfl°H» ^^^>fe £31; 

#7l ^l^ i*M*1» 4i3S #71 ^17]*H 

#7l ^ -V-^S. £3*Hz- #31; 

#71 ^ll^ ^ ^im^AS. ^sHr #31 ; 

^3-° 3- ^lTl^H #71 ^el^ U^- ii#sHr #31; 

#71 -fr&^e) Sl*lH #71 7)% #ofl #71 ^Sl^ ^3>}-§-# #O.S 

^#sl^ 31 °m *§#*Kr #31; 

#71 TflolB -B-^# #ofl #71 H3!*lSl °<Hf3 ^l^l 7 ^ ^ -o^ ^ 

^#*Rr#31; 

#7l #51# ^14 ^H5L #7l *fl7l*Kr #711; ^ 
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-§- ^-^ o.^. S}^ iii^(SONOS) ^flsaj ^7} 
Wtt 16] 

^115*^1 5a°H, 

.#7] 2)ll^<a ^©H^ 5j^-°^i #7l ^"3 f-^ fE^r ££31 

*)^B #^3. ^^5]^ 3-§- ^^S. £^(S0N0S) ofls.^ ±7} ^2: 

17] 

^71 BflEl^^ -fr^f^ 5]*fl ^7] 7l^o)l ^]1^AV^ ol£ ^ojo S 

^*Hr #31; ^ 

tt #« e) 3* ^-5-5L trRr i^^(SONOS) dt*} ^112: 

18] 

71^ *H1 ^ll^^-i- ^*Kr #7}1; 

#7) 2llllH5l^cl) ^-7) ^1^31^4 Al^ ^tilt- 7 yz)3L <£ 7 ] ^tf^^cq 
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t-#-<£Bl€- ^>5l-l-#(0N0)^ *g#*Rr #31; 

#71 H^l^l^ ifl^Sl #71 #oll *U#£# ^#*Kr 

#7i ^i^£# i*i°w# ^^ #71 -^-g- 3 o.s 

<^ #71 T ^SLlL ^€[JL £*m°_5L ±^S\$r #71 ^l*!^ 

71 *Hf<>l 7] ^. ^ ^t}^ ^1; 

#7l i-fr^TT 7l^ #°fl TflolM o-^^ ^#*Kr #7fl; 

#71 TflolE o.^^, Aj-ofl AJ. 7 ) E^l^o^ o^rt AVolS] 7 ^ o. ^ 2 ^H# f- 

^ ^#*Kr <a»l; 

#7l *)U#:E# >i5|lolA^ Alzl- "fiHS #7l tH^-§- »l7l^fe #31; ^ 
#71 Aj- 7 1 B^^o} ^fl^ofl #71 *)U*I51# ^ 

°H» #4 ^d^^jOS ^iTj^H ^ ^-^5. ^-el^ #71 -H-^^r 3flE^*> 

rr ^-^11- Itsfe 3# ^%<L3, *\tt ±±MS0mS) ^lS.el ±7} « 0 >^. 
19] 

#71 3flE^^ ^*fl ^"frSj^ #71 71^1 TfllSKV^t- ^<$SL5L 

*g#*Kr #31; 

#71 ^ #7i ^u^i# ^°\) m%<& ^ 

#*Kr #31; £ 
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^ 3 £^*Hr 3-§- *}£r ^i^(SONOS) °il2-Hl rt^f ^2: 
20] 

*I|183N &°H, 

^e)A>o)c^( silicidation ) 4^o.s. #7l ^l^iH^ ^IH^I ^ $7] »12^£^ 

# #<H| ^l^e)^HH^# 3 JL3. #7l *)123H^ #ofl ,£©13 o. S *j| 2 

4^ 
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